ObjectiveaaWith respect to the pharmacotherapy of social anxiety disorder (SAD), it has been suggested that treatment duration is an important factor that can significantly predict responses. The present study aimed to compare the treatment adherence of SAD patients who were taking either SSRIs or reversible inhibitors of MAO-A (moclobemide) by measuring treatment duration and all-cause discontinuation rates of pharmacotherapy in a natural clinical setting. MethodsaaWe retrospectively analysed the data of 172 patients diagnosed with SAD. Depending on their medication, we divided the patients into two groups, SSRI (n=54) or moclobemide (n=118). The expected number of all-cause discontinuation every 2 weeks after starting treatment was calculated by life table survival methods. A multi-variable Cox proportional hazard regression was used to analyze the potential influence of explanatory variables. ResultsaaTreatment duration was significantly longer in the SSRI group [46.41±56.96, median=12.0 (weeks)] than in the moclobemide group [25.53±34.74, median=12.0 (weeks), Z=2.352, p=0.019]. Overall, all-cause discontinuation rates were significantly lower with SSRIs (81%) than moclobemide (96%, χ 2 =4.532, p=0.033). ConclusionaaThe SSRI group had a longer treatment duration and lower all-cause discontinuation rate than moclobemide. Further, only the type of medication had a significant effect on all-cause discontinuation rates and therefore, we could predict better treatment adherence with the SSRIs in the treatment of SAD.
INTRODUCTION
The clinical importance of social anxiety disorder (SAD, also known as social phobia) has increased gradually due to the high prevalence and significant impairments in patients' social, educational, and physical functioning. [1] [2] [3] The onset of SAD typically occurs in the first decade of a patient's life, and because of SAD's long-lasting, disabling symptoms, with various comorbidities, the disorder' s clinical course is usually chronic and unremitting. 4, 5 To date, clinicians and researchers have used various antidepressants for treating and studying SAD. Until recently, irreversible monoamine oxidase inhibitor (MAOI) phenelzine was considered the best-established and, possibly the most efficacious pharmacologic treatment option for SAD. [6] [7] [8] However, MAOIs require patients to follow strict diet restrictions in order to avoid severe hypertensive crises after ingestion of tyramine-rich food, such as a cheese or a Kimchi, especially in Korea; thus, MAOIs' general tolerability may be a concern over both short-and long-term treatment. 9 For such reasons, clinicians tend to prefer reversible inhibitors of monoamine oxidase A (RIMAs) rather than MAOIs in Korea. Among the RIMAs, moclobemide has been less likely to be associated with hypertensive crises, 9 and has demonstrated superior efficacy to placebo in some, 8, 10 but not all double-blind stud-ies. 11, 12 In this respect, selective serotonin reuptake inhibitors (SSRIs) have provided another possibility for the pharmacotherapy of SAD. As such, the efficacy of SSRIs was superior to placebo [13] [14] [15] and similar to the efficacy of moclobemide. 16 In the treatment of other anxiety disorders, there is evidence that certain factors, such as earlier age of onset or having a comorbid disorder, might play roles as negative predictors of response to pharmacotherapy; 17, 18 however, there is little available data about predictors of response in SAD. The treatment duration has been reported to be one of the most important clinical factors for successful treatment in the pharmacotherapy of SAD. 19 Previous studies 4, 8, 20, 21 using MAOI in a long term follow-up also suggested that sufficient treatment duration is important in relapse prevention. However, there has been little available data directly comparing treatment duration between MAOIs and other drugs in SAD in terms of treatment adherence.
An analysis of a large group of SAD patients treated with the paroxetine demonstrated that only treatment duration significantly predicted treatment response.
1 Therefore, adherence to pharmacotherapy is critical in order to obtain successful clinical outcomes in SAD. For these reasons, it might be very important to choose the right medication, one which has good efficacy and tolerability over a long period of treatment.
There has been evidence that, despite MAOIs' good efficacy, clinicians no longer consider non-selective MAOIs as first-line or maintenance therapy due to several limitations in their use. Therefore, moclobemide and SSRIs which have fewer limitations 16, 22 than non-selective MAOIs have been recently prescribed as the first-line medication in SAD. Although both moclobemide and SSRIs demonstrated superior efficacy to placebo in SAD, 23 there has been little available data comparing their treatment duration, which is important factor for successful pharmacotherapy in SAD. 1 Based on these findings, we compared treatment durations and all-discontinuation rates retrospectively in SAD patients who were taking either SSRIs or moclobemide in a natural clinical setting.
METHODS

Participants
The current study was approved by the ethics committee of Kangbuk Samsung Hospital. The participants' information was gathered retrospectively from medical records from the Social Phobia Clinic at Kangbuk Samsung Hospital. The diagnosis of SAD was made by a well-experienced psychiatrist (the corresponding author, Dr. Oh KS) through a clinical interview according to the Diagnostic and Statistical Manual of Mental Disorders 4th edition (DSM-IV) 24 and confirmed by the Mini International Neuropsychiatric Interview (MINI). 25 Clinical data for patients whose pharmacotherapy for SAD had started between January, 2005 and December, 2007 in an outpatient clinical setting were evaluated in the current study. If his or her primary diagnosis was SAD, we included patients with comorbidity for other psychiatric disorders, such as other anxiety disorders and/or mood disorders which were also diagnosed in the same manner as mentioned above. A total of 264 patients' data were collected, and we excluded any patient with a past history or current diagnosis of other psychotic disorders (n=2), a significant medical illness (n=3), a neurological condition (n=1), or other Axis I primary psychiatric disorders (n=26). As a result, 232 SAD patients remained, and among them, data for 172 patients who were treated with SSRIs or moclobemide were analysed in this study.
Pharmacotherapy and measures
Well-experienced psychiatrists treated all patients with either SSRIs or moclobemide in flexible doses, based on his clinical judgment. The SSRIs used in this study included paroxetine, sertraline, and escitalopram. Escitalopram is approved for the pharmacotherapy of SAD in Korea by the Korea Food and Drug Administration (KFDA) unlike in the U.S.A. Because this study was an observational study in a natural clinical setting, there was no limitation regarding the use the benzodiazepines and/or the beta-blockers based on the psychiatrist's judgement.
We measured treatment duration as the time to discontinuation of medications in weeks. Further, we defined all-cause discontinuation as patients who had stopped or switched their current medication for whatever reason, which was made by his or her prescribed psychiatrist, although we did not define "termination of treatment" in this study.
All-cause discontinuation is a composite measure of 4 components, which consisted of lack of pharmacological efficacy, drug tolerability, clinician decision, and patient decision. 26 Based on Stoup and colleagues, 26 the original concept of the allcause discontinuation was used to compare the effectiveness of antipsychotic drugs in schizophrenia patients, given that these patients stop or change medication frequently, and that it is hard to measure many individual factors which caused discontinuation of treatment. 27 Despite some of the limitations, 27 the concept of all-cause discontinuation is a meaningful clinical measurement which reflected both efficacy and side effects for both the clinician and patients. We compared not only the overall all-cause discontinuation rates between the SSRI and the moclobemide groups, but also compared the proportion of all-cause discontinuation at 4, 12, 24, 48, and 96 weeks after starting medication.
Data analysis
First, we compared the data descriptively between the SSRI and moclobemide groups. We used a Pearson's chi-square test to compare categorical demographic profiles and a Mann Whitney U-test to examine differences in continuous variable characteristics, such as age, onset age, and treatment duration. Results have been expressed as means±SD for quantitative variables or as percentages for qualitative variables.
In order to compare the observed number of all-cause discontinuation with what would be expected between the SSRI and moclobemide groups, the expected number of all-cause discontinuation every 2 weeks after starting medication was calculated under the assumption that each patient's risk of discontinuation would be equal to the risk of the general population. To analyse this risk, life table survival methods were used. 28 Life table survival curves were generated to quantify the time to each medication discontinuation or switching, and to compare the survival curves between two medication groups during the total treatment period after starting medications. Differences in survival curves for both groups were compared using the Wilcoxon statistic ( Figure 1) .
Lastly, the potential influence of various explanatory variables on all-cause discontinuation after starting medication was investigated using a multi-variable Cox proportional hazard regression test. 29 We did a regression analysis with allcause discontinuation as the dependent variables and items including type of drug (SSRIs versus with moclobemide), gender, education level, employment status, marital status, onset age, and comorbidiy (depression, anxiety, and others) as the independent variables (Table 3) . SPSS version 12.0 for Microsoft Windows was used for these analyses, and the level of statistical significance was set at p=0.05.
RESULTS
Of 172 patients, 54 (31.40%) were treated with SSRIs, which included paroxetine (n=41, 75.93%), escitalopram (n=12, 22.22%), and sertraline (n=1, 1.86%). The remaining 118 patients received moclobemide only (68.60%).
Most patients in the current study were in the 17-69 age range, and the mean age of all patients was 35.02±12.08 years. Table 1 ). Figure 1 shows the survival curves for time to all-cause dis- The overall all-cause discontinuation rate was 81% and 96% for the SSRI moclobemide groups, respectively. Although both groups showed relatively high all-cause discontinuation rates, the overall all-cause discontinuation rate was significantly lower for the patients in the SSRI group, compared with the patients with the moclobemide group (χ 2 =4.532, p=0.033). That is, the SSRI treatment group had better treatment adherence than the moclobemide group. Median times to all-cause discontinuation were 24.0 weeks and 13.33 weeks for the SSRI and moclobemide groups, respectively.
A comparison of cumulative surviving proportion at some point during the treatment period in the SSRI and moclobemide group has been provided in Table 2 . There was no significant difference for the cumulative surviving proportion within 12 weeks, which indicated a relative early phase of treatment between the two groups. However, the cumulative surviving proportions were significantly different between the SSRI and moclobemide group at weeks 48 (39% vs. 13%, χ 2 =5.543, p=0.019) and 96 (13% vs. 6%, χ 2 =5.509, p=0.019), indicating a relatively late phase of treatment. Table 3 presents the results of a multi-variable hazard model. Seven explanatory variables were investigated with respect to possible effects on the hazard of all-cause discontinuation in the observation period as mentioned above. The only significant variable that influenced all-cause discontinuation was the type of medication (HR=1.707, 95% CI=1.148-2.538, p<0.008). In particular, 3 variables (education level, employment status, and comorbidity) were statistically different between the SSRI and moclobemide groups in a comparison analysis which did not significantly influence on all-cause discontinuation. Among the comorbidity, although depression, anxiety, and other psychiatry disorders had no statistically significant effect on all-cause discontinuation, patients with depression showed a tendency of premature treatment termination (HR=0.052, 95% CI=0.003-1.031, p=0.052).
DISCUSSION
In current study, patients treated with SSRIs had statistically significant longer treatment durations than those treated with moclobemide. We also observed that the group treated with SSRIs had significantly lower rates of all-cause discontinuation than the moclobemide group suggesting adherence of the SSRIs could be better than the moclobemide in the pharmacotherapy of SAD. If we consider this study as an extension of an earlier study by Stein et al., 1 we could expect better clinical outcomes possibly with the SSRIs than with moclobemide in the treatment of SAD, although we did not compare the efficacy or the response directly between two groups.
In clinical trials with antidepressants, participant discontinuation commonly occurs for several reasons. There are early and late discontinuation, according to the point at which participants discontinue at an acute phase or at a relatively late point in the treatment period and there may be differences in the reasons between two cases. For example, adverse drug effects may lead to relatively early termination during the first few weeks. 30 Generally, insufficient response could cause a participant to stop a treatment near the end of the treatment process. 31, 32 Besides these factors, potential discontinuation risk can be viewed as the result of complex interaction among several predisposing factors, such as demographic, social, economic, and treatment related factors, such as comorbidity, past treatment history, and psychosocial interventions. With respect to these, all-cause discontinuation which was mentioned early in this article is a rather suitable outcome measurement for the comparison of treatment discontinuation in the current study. Further, if different all-cause discontinuation rates arose among the medication groups, it would be important to identify the crucial causes for discontinuation. 26 As in other clinical trials, most patients treated with the antidepressants discontinue the treatment because of adverse effects 33 and thus, we considered the differences in tolerability between the two groups.
Because in current study we did not directly assess adverse effects in both groups, we could only infer reasons for discontinuation or switching drugs from the cumulative surviving proportion at 4, 12, 24, 48, and 96 weeks of observation. In the current study, the fact that about 89% of patients treated with SSRIs and 80% of patients treated with moclobemide persisted with therapy for 4 weeks (p=0.139), which represents the acute treatment phase, suggested that perhaps adverse effects do not cause patients to discontinue treatment. 31 Although some participants might have had adverse effects in the relatively late period of treatment, we did not directly assess them.
In this study, the moclobemide group exhibited lower surviving proportions at weeks 48 and 96 than the SSRI group. However, we cannot postulate that this difference is related with varying efficacy between the two groups because there was no direct measurement of efficacy or response. Therefore, we can only assume that the SSRI group had better treatment adherence than the moclobemide group.
In a Cox proportional hazards model, our study showed that the overall all-cause discontinuation rate was significantly influenced by the type of medication and not by other variables, such as education level, employment status, and comorbidity, which were significantly different in a simple comparison analysis. Although education level was not related to overall treatment or all-cause discontinuation in the current study, there has been evidence of an association between 16 or more years of education nd a lower risk of discontinuation provided by care provided by mental health professionals other than psychiatrists. 34, 35 To this point, there has been little evidence that discontinuation rates are associated with employment status; however, there has been evidence that highincome patients are less likely than patients with low-average incomes to discontinue treatment especially in the later period of treatment process. 36 Therefore, in evaluating discontinuation risk associated with employment status, consideration should be given to factors beyond simply having an occupation or not; however, the current study assessed only employment status.
In this study, the SSRI group had a higher proportion of comorbidity than the moclobemide group and thus, we put comobidity into the Cox proportional hazard model as a possible factor which could independently affect the all-cause discontinuation rate. However, no association of comobidity with the all-cause discontinuation rate was found in current study. In a further analysis, mood and anxiety disorder appeared to exert little influence on the propensity to all-cause discontinue. Generally, there could be a tendency that patients with comorbid psychiatric disorder were more likely than patients with only one disorder to leave a treatment process in the general sector in the early phase of treatment. 37 We found that only depression may be possibly associated with the all-cause discontinuation rate in the current study.
In interpreting these findings, we note several limitations. First, the present study involved a relative small patient sample with no strict control of the patient population. In particular, there are two major points regarding the lack of control over patient population. One is another drug' s potential effects and the other is the severity of social anxiety symptoms. Evidence has supported that benzodiazepines or beta-blockers are considered effective treatment options in the management of SAD; 38 however, we did not analyze the confounding effect of these medications in this study. Also, cognitive behavioral therapy or other psychosocial interventions have been reported to influence the treatment response; 39 however, we did not consider such effects in our retrospective design. Furthermore, as we performed no assessment of the severity of social anxiety symptoms at baseline, a particular group could include more patients with severe or mild symptoms. A clinician's attitude toward treatment could be varied with symptom severity, and this could have possibly influenced treatment persistence. Secondly, the present study did not include clinical parameters for adverse drug events or treatment responses. Generally, researchers have estimated medication adherence or all-cause discontinuation rates by using various methods, such as the length of therapy method (LOT) metric, which estimates time to all-cause discontinuation from data sources like patient self-reports, computerized pharmacy records, or pill counts 21, 40, 41 In particular, our study is limited by the fact that we indirectly inferred the reason for all-cause discontinuation via some points of observation. Similarly, the efficacy of both medications could not be confirmed directly from the data. Third, as a naturalistic study using a secondary data analysis, selection bias may have influenced the results. Although comorbidity did not significantly influence the all-cause discontinuation rate in the current study, we cannot rule out the possibility that the clinician in this study may have paid more attention to these patients, because there was a lot of evidence with negative findings regarding the characteristics of comorbidity in SAD. Also, the current study's clinician may have chosen SSRIs to manage a patient's comorbid disorder, as SSRIs have a broader clinical indication with more evidence of efficacy against anxiety and depression. Fourth, many potentially relevant patient characteristics, socio-economic factors, and treatment-related factors were not examined in this study. 42 Lastly, we could not specify mean doses of medications due to several reasons. Doses of all medications in the current study were determined by clinician judgment in a natural clinical setting. Therefore, the doses were changed for many reasons, such as a patient symptom change or adverse effects during the long treatment period.
Thus, future studies with more subjects and designed with prospective method are needed to confirm the relationships among treatment duration, types of medication, and other clinical variables in the pharmacotherapy of SAD.
In conclusion, despite several limitations, the current study has clinical significance in that it demonstrated a difference in treatment adherence between the SSRIs and moclobemide in the pharmacotherapy of SAD in a natural clinical setting. The present results support the fact that SSRIs, which have better treatment adherence than moclobemide, may contribute to predictions of better treatment response in the pharmacotherapy of SAD in a natural clinical setting.
